Angiotensin II-augmented migration of VSMCs towards PDGF-BB involves Pyk2 and ERK 1/2 activation.
Activation of the local and systemic renin-angiotensin system is directly and indirectly involved in mechanisms of vascular remodeling during chronic hypertension. This study investigated the effect of angiotensin II (AII) on rat vascular smooth muscle cell (VSMC) migration towards platelet-derived growth factor-BB (PDGF-BB) in vitro. Pre-treatment with AII (1 microM) for 48 or 72 h induced a significant increase in PDGF-BB-directed migration by 77 +/- 21 % and 58 +/- 24 %, respectively (both p < 0.01). This effect was concentration dependent and inhibited by the selective angiotensin receptor type I (AT(1)) blocker DUP 753. PDGF-directed migration of VSMCs was significantly inhibited by antibodies against beta(3)-and beta(5)-integrins, indicating an important role of these integrins in VSMC migration. However, AII augmented migration was not accompanied by an increased expression of beta(3)- and beta(5)-integrin mRNA and protein levels in VSMCs. Inhibition of the mitogen-activated protein kinase ERK 1/2 with PD 98059 (30 microM) completely abolished the effect of AII on PDGF-BB-directed VSMC migration (p < 0.01). The proline-rich tyrosine kinase 2 (Pyk2) and focal adhesion kinase (FAK) are cytoskeleton-associated protein kinases participating in integrin-dependent signaling. Therefore, expression and phosphorylation of these kinases was determined 48 h after AII treatment, revealing a significant increase in Pyk2 and FAK protein levels (up to 2-fold, both p < 0.05) and increased phosphorylation of Pyk2 (2-fold, p < 0.05) and ERK 1/2 (4-fold, p < 0.05) as compared to controls. Furthermore, immunofluorescence and Western blot analysis demonstrated a translocation of Pyk2 from the plasma membrane to the cytosol, as well as a perinuclear enrichment of ERK 1/2 protein 48 h after AII treatment. In conclusion, our data suggest that changes in the levels of Pyk2 and ERK 1/2 phosphorylation, responsible for integrin-dependent signaling, as well as their subcellular translocation are important for the enhanced chemotactic response of VSMCs after AII pre-treatment.